Ninety subjects with severe and disabling psychiatric conditions, predominantly schizophrenia, participated in a controlled-outcome trial of the cognitive component of Integrated Psychological Therapy (IPT), a group-therapy modality intended to reestablish basic neurocognitive functions. The cognitive therapy was delivered to subjects in the experimental condition during intensive 6-month treatment periods. Control subjects received supportive group therapy. Before, during, and after the intensive treatment period, all subjects received an enriched regimen of comprehensive psychiatric rehabilitation, including social and living skills training, optimal pharmacotherapy, occupational therapy, and milieu-based behavioral treatment. IPT subjects showed incrementally greater gains compared with controls on the primary outcome measure, the Assessment of Interpersonal Problem-Solving Skills, suggesting that procedures that target cognitive impairments of schizophrenia spectrum disorders can enhance patients' response to standard psychiatric rehabilitation, at least in the short term, in the domain of social competence. There was equivocal evidence for greater improvement in the experimental condition on the Brief Psychiatric Rating Scale disorganization factor and strong evidence for greater improvement on a laboratory measure of attentional processing. There was significant improvement in both conditions on measures of attention, memory, and executive functioning, providing support for the hypothesis that therapeutic procedures that target impaired cognition enhance response to conventional psychiatric rehabilitation modalities over a 6-month timeframe.
We have understood cognitive impairments to be key characteristics of chronic schizophrenia and other severe and disabling psychiatric disorders since at least the time of Bleuler (Bleuler 1911) . More recently, functional neuroimaging of the brain, experimental neuropharmacology, and neuropsychological assessment have articulated much about the nature of these impairments (e.g., Goldberg and Weinberger 1988; Carlsson and Carlsson 1990; Cassens et al. 1990; Beckmann 1991; Goldberg and Seidman 1991; Gray et al. 1991 ) and, to some degree, their prognostic implications (Wykes et al. 1990; Wykes and Dunn 1992; Bowen et al. 1994) . Cognitive impairments, especially those most associated with the acute phases of the illness, are sometimes responsive to antipsychotic or other drugs (Spohn and Strauss 1989) . It is clear, however, that many impairments are not normalized, even by the newer drugs (Goldberg et al. 1993; Meltzer et al. 1994; Weinberger and Lipska 1995) . These impairments linger in the chronic course to compromise personal and social functioning (Penn et al. 1995) and interfere with rehabilitation (Wykes et al. 1990; Wykes and Dunn 1992; Bowen et al. 1994) . New and effective techniques for normalizing or neutralizing these impairments would be a valuable addition to the treatment armamentarium.
One approach to cognitive treatment originated in the experimental psychopathology and neuropsychology of schizophrenia, although its development has also been influenced by cognitive-behavioral therapy research (Spaulding et al. 1986) . In this approach, specific cognitive impairments detected in the laboratory are targeted for change, usually through graduated practice, first in the lab and later in increasingly realistic situations. A number of case studies and experimental and quasi-experimental clinical trials of this approach have been reported over the years (Spaulding et al. 1986; Reed et al. 1992; Corrigan and Storzbach 1993; Storzbach and Corrigan 1996) . These have been complemented by laboratory studies of performance changes on neurocognitive assessment tasks (e.g., Olbrich and Mussgay 1990; Green et al. 1992; Benedict et al. 1994; Burda et al. 1994; Corrigan et al. 1995; Cassidy et al. 1996) . It is fairly clear that patients can improve their performance on laboratory tasks through practice and coaching, but there have been no conclusive demonstrations that such improvements spontaneously generalize to ecologically significant areas of functioning or that they enhance response to other rehabilitative efforts.
The term cognitive remediation has been used to describe this approach, although there is no evidence on whether treatment effects are truly "remediational," as opposed to simply "palliative," "compensatory," "educational," or "learned" (Bellack 1992 ). Different techniques derive from different models of cognition and behavior, and no systematic analysis has been performed on the mechanisms of putative treatment effects. What scant experimental evidence there is focuses on simply establishing that treatment effects can be reliably demonstrated. To avoid unintended connotations of terms such as remediation, this approach will be termed the cognitive process targeting approach.
A variant of the cognitive process targeting approach is included as a component in a more comprehensive psychosocial treatment modality, Integrated Psychological Therapy (IPT; Brenner et al. 1992) . IPT is a highly structured group-therapy approach that is conducted in 30-to 60-minute sessions three times per week in groups of five to seven patients. It is divided into five "subprograms," or sections, that address various aspects of social behavioral functioning. The first three subprograms are the cognitive component of IPT. They are named Cognitive Differentiation, Social Perception, and Verbal Communication, and they target cognitive abilities thought to be prerequisites to effective social interaction. These subprograms are accomplished through carefully graduated group activities designed to exercise those specific cognitive abilities. The fourth and fifth subprograms, Social Skills and Interpersonal Problem Solving, target the more behavioral level of social interaction and are very similar to social and interpersonal skill-training approaches widely used in the United States (e.g., see Halford and Hayes 1991; Corrigan et al. 1992) . A complete English version of the IPT manual has recently been published (Brenner et al. 1994) .
The cognitive components of IPT represent a practical compromise between a rigorously targeted cognitive approach, as commonly used in laboratory studies, and a more comprehensive and ecologically meaningful clinical approach. Although the exercises are designed to address relatively specific cognitive impairments associated with schizophrenia, they only faintly resemble laboratory tasks. The originators expected that a tradeoff of lower precision and specificity for greater procedural flexibility and more opportunities for integrating the exercises with social interaction would promote generalization of acquired cognitive skills, and would therefore produce a net benefit for social competence.
IPT does appear to produce benefits compared with less extensive psychosocial treatment (Kraemer et al. 1987; Heim et al. 1989; Brenner et al. 1992; van der Gaag 1992; van der Gaag et al. 1994) . However, it is not known whether the cognitive components of IPT actually contribute to its overall effectiveness. In view of the known effectiveness of social skills training and its use of cognitive-behavioral techniques, it is still a reasonable hypothesis that the effectiveness of IPT is wholly attributable to its social skills component.
It is also not known whether the cognitive components of IPT have unique effects in the cognitive, as opposed to behavioral, domain. If the cognitive components of IPT contribute to acquisition of social competence by strengthening the cognitive underpinnings of social competence, then those cognitive underpinnings should show the direct effects of the treatment. Thus, information about treatment effects on cognitive functioning contributes to an understanding of the treatment's potential benefits and also to an understanding of the mechanisms of the treatment's effect on social functioning.
This report represents the initial findings of a 5-year study of the cognitive process targeting approach in a population of patients with schizophrenia and other chronic, severe, and disabling psychiatric disorders. The project was designed as a treatment outcome trial, to evaluate effects over 18-month periods of treatment and rehabilitation. In this report, findings from an initial intensive treatment period of 6 months are presented.
The treatment chosen for study is a modified version of the three cognitively targeted subprograms of IPT. The version was developed by the authors in collaboration with Professor H.D. Brenner and his colleagues at the University of Berne several years before an English version of the IPT manual was published by its originators (Brenner et al. 1994) ; however, it is fairly similar to the first three subprograms of the published version. Instead of the fourth and fifth subprograms, three skill-training packages developed by Liberman and his colleagues at the University of California, Los Angeles (UCLA) (see Kuehnel et al. 1990 ) were included in a standard rehabilitation regimen and provided to all subjects whether they received the cognitive IPT subprograms or not. This was done for two reasons: (1) the experimental design requires maximum separation of the cognitive and behavioral components of treatment in order to determine the unique contributions of cognitive treatment, and (2) the UCLA packages are in widespread use in the United States and have proven efficacy in American patient samples.
The primary hypothesis of this study is that in the context of an intensive regimen of standard psychiatric rehabilitation, the cognitive components of IPT enhance acquisition of social behavioral competence. A secondary hypothesis is that IPT also enhances recovery of cognitive processes known to be impaired in the chronic, residual phase of schizophrenia and other severe, disabling psychiatric disorders. The second hypothesis is exploratory in nature. It would be speculative to hypothesize more specifically which impairments might be most amenable to IPT treatment effects. While it is clear that cognitive impairments generally compromise social functioning and response to rehabilitation, the specific mechanisms by which those compromises operate are not understood. It is therefore unknown which impairments are the most important to treat. Because of the importance of eventually understanding the cognitive mechanisms of IPT effects on social behavior, a battery of cognitive measures is included in this study as a first step toward assessing IPT effects in the cognitive domain.
Finally, in addition to the dependent measures employed to assess the primary and secondary hypotheses, a battery of standard clinical measures is included to characterize the study subjects and further explore the treatment effects. Even within the diagnosis of schizophrenia, patients are thought to have highly variable constellations of chronic residual impairment in terms of both quality and severity. Similarly, not all severely disabled patients meet the diagnostic criteria for schizophrenia, and few if any cognitive impairments are unique to schizophrenia. Exploration of individual differences beyond psychiatric diagnosis is a necessary first step toward understanding the mechanisms of treatment effects in the cognitive domain.
Method
Subjects. The subjects were individuals who were referred to the clinical research site, a rehabilitation unit in a State hospital, from 1990 to 1994. They were recruited for the study upon acceptance for admission to the rehabilitation unit. Criteria for admission to the rehabilitation unit and to the study were (1) being age 18 or older, (2) having a history of failure in all other available treatment settings, (3) not responding to short-term inpatient treatment sufficiently enough to allow discharge, (4) having a primary chart diagnosis of an Axis I psychiatric disorder, and (5) having an IQ of 70 or above. Exclusion criteria included (1) a primary diagnosis of mental retardation or substance abuse, and (2) dangerous behavior requiring a higher security setting. Patients with a chart diagnosis of schizophrenia were selectively recruited into the study. After admission to the unit and to the study, a DSM-III-R (American Psychiatric Association 1987) diagnosis was assigned by a consulting psychiatrist and study coinvestigator (M.W.) formally trained in use of the Structured Clinical Interview for DSM-III-R-Patient Edition (SCID-P; Spitzer et al. 1990 ). In some, the SCID-P diagnosis was inconsistent with the chart diagnosis, falling outside the schizophrenia spectrum. These subjects were nevertheless retained in the study, as they were assumed to represent a real part of the severely disabled psychiatric population. The Wechsler Adult Intelligence Scale-Revised (WAIS-R; Wechsler 1981) was also administered to further characterize the patient sample.
One hundred one subjects were recruited and 11 left the study before completion. Of those who left the study, five withdrew by choice, three were discharged against medical advice, two were transferred to another setting at the request of a guardian, and one was transferred to a nursing home for nonpsychiatric medical reasons. All but one of these left the study before the pretreatment assessment. The other 90 subjects remained in the study for the entire period, although missing data produce fluctuations in sample size on various measures. Table 1 shows the demographic and table 2 the clinical characteristics of the subject sample at the time the subjects were assigned to their experimental condition (n = 91, including one subject who left the study after initial assessment).
Treatment Conditions. The experimental condition in this study is treatment with the cognitive subprograms of IPT (Cognitive Differentiation, Social Perception, and Verbal Communication) . The control condition is supportive group therapy, a generic modality commonly used to maintain or enhance personal and social functioning among chronic schizophrenia patients. A Supportive Therapy Manual was developed specifically for this project by combining the nonspecific aspects of the IPT manual (i.e., those that describe the general context of the treatment, the optimal demeanor of the therapist, logistical considerations, etc.) with procedures adopted from accounts of supportive group therapy work with chronic psychiatric patients. The supportive modality was designed to match IPT with respect to group size and length and frequency of sessions.
The IPT therapist in the project was a clinical psychologist with extensive background in social skills training for chronic schizophrenia patients as well as in the cognitive psychopathology and neuropsychology of schizophrenia. She was a coinvestigator on the project and a coauthor of this report (D.R.). She received onsite training in IPT at the University of Berne. The supportive therapists were social workers with extensive experience in supportive group therapy and other services for chronic schizophrenia patients but no background in cognitive psychopathology or neuropsychology.
The IPT subprograms are a sequence of structured group activities, each demanding various combinations of cognitive abilities and operations. The therapist introduces each activity, guides the participation of the patients, and evaluates their responses. The therapist is given some flexibility to repeat specific activities when patients have 0.59 NS Note-SD = standard deviation; NS = not significant; WAIS-R = Wechsler Adult Intelligence Scale-Revised; PANSS = Positive and Negative Syndrome Scale; NOS = not otherwise specified; CPZ = chlorpromazine. For Diagnosis, subjects total only 90 because one subject dropped out before the study was completed.
difficulties that further practice may overcome. All the activities are designed to include social interaction among patients, and the therapist selectively facilitates social interaction relevant to completion of an activity. The Cognitive Differentiation subprogram includes activities designed to exercise concept manipulation and related operations. For example, a sorting task engages the group in alternative strategies for sorting objects of different color, size, and shape. The Social Perception subprogram includes activities designed to exercise the processing of social information. A representative activity involves systematic examination and description of pictures of individuals involved in social situations. The Verbal Communication subprogram is designed to exercise the cognitive substrates of verbal interaction, including attention and short-term memory. A representative activity engages patients in carefully listening to each others' verbal statements, then repeating verbatim, then paraphrasing. Activities in all the subprograms are graduated in complexity and amount of required social interaction.
In the supportive therapy, the therapist introduces the modality as an exercise in social cooperation and understanding. The patients are told that learning to help each other is an important aspect of rehabilitation and that the purpose of the group is to help them do that. There is no set agenda for the sessions. The patients are invited to bring recent experiences, problems, or concerns to the group for discussion. The therapist facilitates these discussions by clarifying patients' descriptions of events, reflecting and articulating the affective components of their experiences, pointing out common elements among different patients' experiences, suggesting strategies for helping each other resolve problems or conflicts, and guiding interaction to prevent unproductive tangents. When no material is brought to the group, the therapist may introduce general topics such as recent events or discharge plans. The therapist explicitly disallows discussion of specific conflicts between patients and their treatment teams (e.g., complaints about medications). Such topics may be indirectly addressed by the group, however, in a general discussion about how to be successful with one's treatment team.
In both IPT and supportive therapy, the therapist follows a common set of interactional rules. These include (1) maintaining a friendly but matter-of-fact social atmosphere; (2) never telling patients they are wrong or factually incorrect, but rather eliciting group feedback and discussion and empathetically reflecting emotional expressions when they occur; (3) clarifying patients' verbalizations; and (4) encouraging participation by all group members. Bizarre behavior may be met with a brief reflection of its affective component but is otherwise ignored. Disruptive behavior is met with a request to desist, and if it continues the patient is excused from the session.
During the first year of the 5-year project, both treatment modalities were observationally evaluated by trained raters. The raters were clinical psychology graduate students. The training consisted of didactic familiarization with the two treatment manuals and practice sessions using actual therapy tapes. For the IPT subprograms the raters used procedural checklists to assess the therapist's fidelity to the treatment manuals. This type of fidelity rating was not used for the Supportive Therapy condition, due to its more process-oriented approach and lack of specific procedures. Instead, a Q-sort-based observational assessment was adapted from psychotherapy process methodology (Jones et al. 1988) . That involved sorting specific descriptions of therapist and patient behavior into categories reflecting frequency of occurrence. Both treatment conditions were assessed with the Q-sort. Scoring of both the fidelity and the Q-sort instrument was based on observation of videotapes of actual treatment sessions. Scoring of each session was repeated until rater pairs reached consensus. The fidelity evaluation confirmed that the IPT therapist maintained fidelity to the manual. The Q-sort confirmed expected process differences between supportive therapy and IPT, beyond simple presence or absence of the IPT exercises, although both modalities included the common characteristics prescribed by both manuals (Terryberry-Spohr et al. 1991 .
Standard Regimen. In addition to the experimental and control conditions, the study design included a standard regimen, a collection of pharmacological and psychosocial treatments available to all subjects, regardless of experimental condition (Spaulding 1992) . The standard regimen is a comprehensive psychiatric rehabilitation program, provided by the Community Transition Program (CTP). The CTP is a 40-bed inpatient unit located in the Lincoln Regional Center, a public psychiatric hospital: Its mission is to return the most severely disabled patients in the mental health system to less restrictive communitybased programs. It is a referral unit that accepts transfers from private and public psychiatric services throughout the State of Nebraska. Patients are referred to the CTP because they have failed to respond to conventional treatment and cannot safely be served in less restrictive settings. Those admitted to the CTP have chronic schizophrenia or another severe and disabling psychiatric condition, severe cognitive and behavioral deficits even when optimally medicated, and a history of grossly inadequate personal and social functioning.
The CTP provides a comprehensive regimen of pharmacotherapy, social and living skills training, behavior modification, education and training in self-management, occupational therapy, family education and consultation, and social services. Treatment is planned and implemented by an interdisciplinary treatment team using a biopsychosocial model of psychiatric rehabilitation (Anthony and Liberman 1992) in collaboration with the patient. The amount of formal treatment, training, and other structured activity for an individual patient ranges from 10 to 50 hours per week, depending on the capacity of the patient. In an evaluation of CTP results during the 7 years prior to the beginning of the IPT project, patients had shown a 75 percent reduction in hospital use during the 2 years after their CTP treatment compared with the 2 years before (Sullivan et al. 1991) .
The standard regimen included individualized contingency management (behavior modification) programs that grant rewards such as ward privileges, contingent on such behaviors as attendance and participation in rehabilitation activities and suppression of inappropriate behavior. These programs are known to be instrumental in maintaining participation at higher levels than would otherwise be the case in a severely disabled population (see Paul and Menditto 1992) . Across all the CTP modalities, including IPT and supportive therapy, group attendance is maintained at 90 percent or above.
The standard regimen also included three skill-training groups-Medication Management, Leisure Skills Training, and Interpersonal Problem Solving-as developed and disseminated by Liberman and his colleagues at UCLA (Kuehnel et al. 1990 ). Administration of these three groups was coordinated with administration of the cognitive and supportive therapy so that they always began 3 months after the cognitive or supportive therapy began. The skill training proceeded for 3 months, ending at the same time as the cognitive or supportive therapy, to ensure that all subjects received a standard dose, in the same time frame, of these key skill-training modalities. All the other modalities in the standard regimen were provided according to individual treatment plans and were not coordinated in time with the cognitive or supportive therapy.
Subjects resided in the CTP for up to 6 weeks, depending on their mental and neurophysiological status upon admission and on the CTP calendar, before beginning the 6-month intensive treatment period. About 30 percent of all the CTP patients were in the intensive study period at any one time. All the subjects required continuous hospitalization throughout the study, and participation after the initial assessment was the same as participation in the CTP rehabilitation program (IPT, supportive therapy, and the standard regimen were available to all CTP patients, whether or not they were participants in the outcome study).
Outcome Measures
Social Competence. The primary outcome measure is the Assessment of Interpersonal Problem-Solving Skills (AIPSS; Donahoe et al. 1990; Donahoe, unpublished) . The AIPSS is a social skill performance or social competence task. Several videotaped social interaction vignettes are played for the subject. After each vignette the subject is asked a number of questions about what went on in the vignette, whether there was a problem or conflict, the nature of the problem, and related circumstances. The subject is asked to describe an appropriate solution or behavioral strategy for the problem, and, finally, to actually role-play the solution with the examiner. The entire task is videotaped and later scored by trained observers who rate a number of aspects of the subject's task performance. The observational ratings are then compiled as several scale scores. The AIPSS and similar measures have played important roles in evaluating the effectiveness of social skills training and related treatments for patients with chronic schizophrenia (see also Bellack and Morrison 1987; Bellack et al. 1989; Donahoe et al. 1990; Sullivan et al. 1990; Bowen et al. 1994 ; D'Zurilla and Maydeu-Olivares 1995).
As a measure of outcome for cognitive treatment, the AIPSS is optimally situated on a continuum that ranges from highly specific laboratory measures to highly summative clinical and ecological measures. On the one hand, the AIPSS provides a fairly detailed and specific picture of behavioral functioning, and it can be used in the timeframe over which cognitive treatment effects are expected to occur. That makes it a good candidate for detecting treatment effects and for stimulating hypotheses about mechanisms. On the other hand, the AIPSS measures behavior in the domain of social skills, which are known to be relevant to personal and social functioning and to overall rehabilitation outcome. Therefore, positive changes on the AIPSS are suggestive of clinically meaningful benefits.
In addition to the AIPSS, four additional skill assessments were included in the social competence assessment protocol. These are comprehensive free-recall and brief role-playing assessments that probe for retention of information provided in the social, leisure, and medication management groups. Such assessments are known to have serious limitations as measures of social competence, but they do provide a measure of the assimilation of information in a skill-training modality, and similar measures are commonly used clinically to monitor patients' progress and the efficacy of treatment. The four measures are specific to the content of the UCLA skill-training modalities. Both Symptom Management and Medication Management cover material in the UCLA Medication Manage-ment skill-training module. Leisure Skills and Conversational Skills cover material in the UCLA Leisure Skills and Interpersonal Problem Solving skill-training modules, respectively.
Both the AIPSS and the skill assessments were administered by clinical psychology graduate research assistants with general background in social skills training and specific training in administration of the assessments.
Cognitive Functioning. The outcome measures for evaluating treatment effects on cognition were a battery of cognitive and neuropsychological measures selected to assess preattentional processing, attention, memory, and executive functioning. These categories of cognitive functioning were selected because they cover a spectrum from more molecular or elemental to more molar or integrated cognitive operations and because the categories are thought to play different roles in psychosis and schizophrenia (see Spaulding et al. 1994) . Preattentional processes are thought to be generally vulnerability-linked, insensitive to treatment or clinical status, and predictive of long-term outcome. Attentional processes include some that are vulnerability-linked, and some that fluctuate with acuity and medication status (Spohn and Strauss 1989 ). Memory appears to represent a distinct dimension of impairment in schizophrenia (Saykin et al. 1991) and has been especially implicated in response to skills training (Kern and Green 1994) . Executive functioning has emerged as a recent focus of schizophrenia research in neuroimaging studies (e.g., Weinberger and Lipska 1995), as well as in studies of cognition. Also, being at the molar or integrated end of the cognitive spectrum, executive impairments may play especially important roles in the expression of social behavioral deficits.
Most of the specific measures selected for this study (see table 3) have been used extensively in schizophrenia research. Impairments have been found for all the measures in chronic schizophrenia. They were all administered in a neuropsychology laboratory, located at the CTP, by trained laboratory technicians.
In addition to being secondary outcome measures, the cognitive measures served as potential covariates in analysis of the primary outcome measures. It is generally thought that schizophrenia and other severe psychiatric disorders include constellations of specific cognitive impairments that vary in severity. This individual variability is expected to create substantial "noise" in measures of social behavioral functioning, and such noise can potentially be managed through measurement of differences in individual cognitive functioning.
Clinical Status Measures. Several standard interviewbased measures were included to further characterize the subject sample and facilitate exploration of treatment effects. They are listed in table 3. The measures were selected to provide an extensive clinical picture, with instruments generally used in research on severe psychiatric disorders, of symptoms and other aspects of behavior and self-report as assessed in interview.
The interview measures were administered by two psychiatrists, both coinvestigators and coauthors of this report (C.R. and M.W.). For reliability, both psychiatrists Kern and Green 1994; Corrigan etal. 1995 Denman 1984 rated videotaped interviews on the Brief Psychiatric Rating Scale (BPRS); the Positive and Negative Syndrome Scale (PANSS); and Thought, Language, and Communication (TLC), until consensus was reached on each item. By the sixth assessment, interrater reliability before discussion had reached acceptable levels. Thereafter, subjects were randomly assigned to one of the psychiatrists for pretreatment assessment and again for posttreatment assessment. A standard principal components analysis of the BPRS revealed five factors present at both pre-and posttreatment assessments. Based on the items loading on the respective factors, they were named Psychotic Disorganization, Hallucinations/Delusions, Paranoia, Emotional Blunting, and Anxiety/Depression. These are comparable to factors identified in previous analyses of this version of the BPRS (Ventura et al. 1993 ).
Group Assignment, Assessment, and Treatment
Schedule. The outcome trial proceeded as 6 months of intensive treatment followed by 1 year of continued rehabilitation. The study included eight successive cohorts, starting every 6 months over a 4-year period. A cohort of 8 to 12 subjects was selected at the beginning of each 6-month cycle from the pool of patients currently in the CTP. Patients in the cohort were matched pairwise, as closely as possible, for gender, chronicity, and overall levels of personal and social functioning. Each patient in the pair was then assigned to one of two groups. When there was an odd number of patients in the cohort, the unmatched individual was randomly assigned to one of the groups. One of the groups was then randomly assigned to the experimental condition and the other to the control condition. This yielded the final sample size of 90 subjects, 48 in the cognitive treatment condition and 42 in the supportive therapy condition. The size difference between the conditions resulted from random assignment of odd cohort members and differences in attrition after assignment to a condition but before beginning the intensive treatment period, plus the one subject who dropped out after the intensive treatment period began.
After each cohort member was determined to be optimally medicated and as stable as possible, but before the beginning of the intensive treatment period, a comprehensive assessment was performed, including the WAIS-R, the AIPSS, the SCID-P diagnostic evaluation, the interview-based measures, and the laboratory measures of cognitive functioning. This assessment, except for the WAIS-R, was repeated at the end of the 6-month period.
The determination that the subjects were optimally medicated and stabilized was based on a formal determination by the attending psychiatrist (C.R.) that the patient had stabilized on the current regimen and no further adjustments in psychotropic medications were likely to produce further symptom reduction or improved personal and social functioning. (The project began before clozapine was generally available in Nebraska, so this was not a consideration in determination of optimal medication.)
The subjects' clinical status was monitored throughout the study with the Nurses Observation Scale for Inpatient Evaluation (NOSIE-30; Honigfeld et al. 1966 ). The NOSIE-30 is an observational instrument originally developed to evaluate antipsychotic drug response. It was completed weekly on all subjects by pairs of ward technicians. Previous pair-wise reliability checks had yielded Pearson r's of 0.68 to 0.71. All NOSIE-30 raters were blind to treatment group assignment. About a third of the complete cohort were available for rating up to 3 months before the 6-month intensive treatment period began. During this period there was a statistically significant improving trend in the NOSIE-30 Total Assets Scale. This trend plateaued early in the treatment period, and no further NOSIE-30 changes were observed over the course of the next 9 months. This corroborated the attending psychiatrist's clinical judgment that the subjects were optimally medicated at the beginning of the study period. At no point was there a significant difference between the experimental and control groups. Thus the NOSIE-30 detected behavioral improvement over the preliminary stabilization phase and failed to detect any group-wide changes throughout the remainder of the study. This was the expected pattern; previous NOSIE-30 analyses in this clinical/research setting (Spaulding 1993) had indicated that after initial stabilization, the Total Assets score remains stable despite further progress in rehabilitation.
Except for the UCLA skill-training modules, the standard treatment regimen began for each patient upon admission to CTP and continued until discharge. The cognitive components of IPT or the supportive therapy began upon initiation of the 6-month intensive treatment period and continued for 6 months. IPT and supportive therapy sessions were held Monday, Wednesday, and Friday at 11:00 a.m. and lasted 45 to 60 minutes. Midway through the intensive 6-month treatment period, the subjects in both experimental and control groups began a 3-month course of skills training, using the standard materials and procedures in the UCLA Medication Management, Leisure Skills, and Interpersonal Problem Solving modules (Kuehnel et al. 1990 ). The skill training was conducted by regular CTP staff, and each training group included patients not in the study, as well as study subjects in both experimental and control conditions.
All clinical and research personnel were blind to experimental condition, except for the cognitive and supportive therapists, the observers who performed the process measures in the project's first year, and the princi-pal investigator. The two modalities were conducted at the same time in two adjacent rooms located on a different floor from the CTP. This prevented staff observation of which patient attended which group. Clinical documentation in the form of progress notes identified a single "cognitive/supportive" modality and provided information on patients' attendance, degree of participation, and general progress, but did not distinguish between the two experimental conditions. The term cognitive/supportive was used to refer to either modality in all charting and treatment team discussions throughout the 5-year project. Although there may have been occasional undetected breaches of the blind involving the ward milieu staff, there were never any reports of patients explicitly revealing which condition they were in and no evidence of widespread staff knowledge of any subject's condition assignment. Milieu staff had not been informed in detail about differences between the conditions, so a patient casually identifying the therapist or describing a group activity to a milieu staff member would not necessarily breach the blind. In the CTP rehabilitation program, where patients attend several different groups every day, it is unlikely that an isolated undetected breach in the ward milieu would affect the results of the outcome trial. There definitely were no breaches with any staff directly involved in clinical or laboratory assessments.
Results
Each dependent variable was analyzed in turn in a 2 groups (experimental conditions) X 2 repeated measures (pre-and posttreatment) analysis of variance (ANOVA). In this design, the critical test for the hypothesis of a differential treatment effect is the F value of the groups-byrepeated measure interaction term. To optimize the efficiency of the ANOVA models, the groups-by-repeated measure interaction term was computed as the betweengroups F of the pre-post change score, residualized through linear regression with the pretreatment value. By allowing separate determination of the regression functions for the respective groups, this model yields an interaction term less influenced by otherwise uncontrolled within-group variance (Maxwell et al. 1985) . The pattern of significant and nonsignificant interaction effects was found to be generally the same for this model as for a general model using the conventional groups-by-repeated interaction term. However, as expected, the former showed the greater power to reveal reliable effects. In specific cases, described below, selected pretreatment assessment measures were used as covariates to enhance detection of groups-by-repeated measure interactions. Note.-ANOVA = analysis of variance; NS = not significant; CPT = continuous performance test. 1 The F ratio and p value of the overall pre-post change, for both groups combined; p rounded to three significant figures. 2 The F ratio and sample size (n) for pre-post change within each group; p < 0.05 requires F > 4.85. 3 The F ratio and p value of the groups by pre-post effect interaction, testing the differential treatment effect. 4 Covaried with education, Wechsler Adult Intelligence Scale-Revised Vocabulary, Brief Psychiatric Rating Scale Disorganization and Hallucination/Delusions, Nurses Observation Scale for Inpatient Evaluation. 5 Between-group main effect F= 6.02 (p = 0.014); groups are different at pre and post. Note.-ANOVA = analysis of variance; BPRS = Brief Psychiatric Rating Scale; PANSS = Positive and Negative Syndrome Scale; NS not significant; TLC = Thought, Language, Communication. 1 The Fratio and p value of the overall pre-post change, for both groups combined; p rounded to three significant figures. 2 The Fvalues and sample size (n) for pre-post change within each group; p < 0.05 requires F> 4.85. 3 The F ratio and p value of the groups by pre-post effect interaction, testing the differential treatment effect. 4 Between-group main effect F= 4.31 (p = 0.042); groups are different at pre and post. measure main effects. The tables indicate overall change irrespective of experimental condition and separate within-group F values for the two respective groups, indicating the degree of within-group change.
Tables 4 through 7 summarize the results of these analyses, showing the F values for the groups-by-repeated measure interaction terms and the F values of the repeated
Social Competence. The AIPSS generates four separate scores reflecting separate aspects of task performance: Identification (presence or absence of a problem correctly identified); Articulation (ability to describe the nature of the problems and the goals of potential solutions); Processing (ability to analyze the problems and generate an effective solution); and Content (the appropriateness of the chosen solutions). An additional scale, Performance, combines items from the Processing and Content scores with additional items to reflect overall performance and effectiveness of the role-played solution. The Performance score and a Total score are commonly computed and reported. However, the six different scores have very different behavioral referents and psychometric properties, and the advisability and validity of combining them have not been systematically evaluated. In lieu of any commonly accepted approach to analyzing the scores of the AIPSS, a two-step approach was undertaken in this study. First, all four independent scores were analyzed together in a 4 dependent variables X 2 groups X 2 repeated measures multiple analysis of variance (MANOVA) . Second, each of the six individual scores was analyzed in separate 2 groups X 2 repeated measures ANOVAs.
To reduce uncontrolled within-group error variance, representative variables were chosen from each of the measurement domains available in the assessment protocol. These choices were based on logical expectations about what factors would be most associated with patients' performance in the AIPSS assessment, regardless of treatment condition. In the domain of observable behavior in the ward milieu, the variable chosen was the NOSIE-30 Total Assets score averaged across the entire 6-month intensive study period. In the domain of behavior and symptoms assessed in a psychiatric interview, the variables chosen were the two BPRS factors most directly indicative of positive psychotic symptoms: Psychotic Disorganization and Hallucinations/Delusions. In the domain of intellectual level, the variable chosen was the WAIS vocabulary subscale, generally thought to be most indicative of premorbid intelligence in cognitively impaired psychiatric patients. In the domain of neuropsychological functioning, the variable chosen was the composite verbal memory score of the Denman Neuropsychological Memory Scale. This choice was made on the basis of previous evidence that verbal memory is an important mediator of skill acquisition in chronic schizophrenia (Kern and Green 1994) . The Denman composite verbal score represents the single most comprehensive measure of verbal memory in the protocol. There were no differences between groups at any point in the study on any of the covariates.
Without the covariates, the 4 variables X 2 groups X 2 repeated measures MANOVA of the independent AIPSS scores yielded a significant main effect for the repeated measure (multivariate F = 10.82, p < 0.0005), indicating general improvement over time. However, there was no significant groups-by-repeated measure interaction (F -2.32, p < 0.065). With the covariates, the multiple analysis of covariance (MANCOVA) yielded a significant groupsby-repeated measure interaction (multivariate F = 6.07, p < 0.0005), indicating a differential treatment effect. The covariates were therefore included in the subsequent ANOVA analyses of groups-by-repeated measures interactions for the individual AIPSS scores.
Changes in social competence as measured by the separate AIPSS scores are summarized in table 4. As expected, all six scores show a significant main effect for the repeated measure, indicating general improvement. Two of the four nonderived scales, Articulation and Content, also show group-by-repeated measure interactions, indicative of differential change. The Content measure shows a significant within-group effect for pre-post change in the experimental but not the control group (see table 4 ). The Articulation measure shows a significant within-group pre-post change in both groups (see table 4). Cell contrasts for Articulation reveal a significant difference between groups at posttreatment (F = 5.20, p < 0.05) and not at pretreatment (F = 0.59, not significant [NS]), reflecting the differential improvement. Neither the Identification nor the Processing score shows differential change. Thus, the Articulation and Content scores fully account for the groups-by-repeated measure interaction detected by the MANCOVA. The derived Performance score does not incorporate the Articulation and Content measures sufficiently to show the differential treatment effect, but the total score does.
Skill Acquisition: Module-Specific Assessments. The four module-specific skill assessments (Medication Management, Symptom Management, Leisure Skills, and Conversational Skills) were analyzed in a 4 dependent variables X 2 groups X 2 repeated measures MANOVA, which yielded a significant main effect for the repeated measure (multivariate F = 7.34, p < 0.0005), indicating general improvement over time. However, there was no groups-by-repeated measure interaction (multivariate F = 1.06, NS). Inclusion of the covariates selected for analysis of the AIPSS also failed to yield a significant groups-byrepeated measure interaction (multivariate F = 0.87, NS). Compared to the AIPSS, the skill assessments are more specific to information acquisition in the classroom and include more paper-and-pencil and less behavioral performance demand, so the covariate set was reassessed. Replacing the positive symptom covariates with additional WAIS-R subscale covariates to better control for individual differences in classroom skills yielded a larger groups-by-repeated measure interaction (multivariate F = 3.20, p < 0.021). However, this still does not permit confident rejection of the null hypothesis because of the risk of experimentwide Type I error.
Changes on the separate module-specific skill assessments are summarized in table 5. Medication Management and Symptom Management both show significant groups-by-repeated measures interactions. Symptom Management shows a significant within-group change for the experimental but not the control group. Medication Management shows a significant within-group change for both groups (see table 5), and the groups are not significantly different at either pre-or posttreatment (pretreatment group effect F = 0.55, NS; posttreatment group effect F = 2.22, NS). However, the within-group pre-post F for the experimental group is substantially larger than for the control group, indicating that the groups-byrepeated measure interaction is in the predicted direction. The groups-by-repeated measures interactions for the Leisure Skills and Conversational Skills assessments are both nonsignificant. Thus the significant MANCOVA groups-by-repeated measure interaction is entirely accounted for by differential changes in the predicted direction in the Medication Management and Symptom Management assessments.
Measures of Cognitive Functioning.
For the purpose of analysis, the cognitive measures can be categorized into three groups: (1) measures of attentional and preattentional processes, (2) measures of memory and learning processes, and (3) measures of conceptual and executive processes.
A 4 variables X 2 groups X 2 repeated measures MANOVA of the four laboratory measures of attentional and preattentional information processing (the COGLAB backward masking, continuous performance, span of apprehension, and reaction time tasks) yielded a significant main effect for the repeated measure (F = 4.36, p < 0.008), indicating general improvement, and a significant groups-by-repeated measure interaction (F = 2.82, p < 0.03), indicating differential change.
Changes in the separate laboratory measures of attentional and preattentional information processing are summarized in table 6. There was a significant main effect for the repeated measure on the backward masking task, indicating general improvement over time. There was a significant group-by-repeated measure interaction on the span of apprehension task, indicating differential change in the predicted direction. There was a significant withingroup pre-post change in the predicted direction in the experimental but not the control group (see table 6 ). The COGLAB reaction time and continuous performance tasks show no between-or within-group changes. Thus, the MANOVA main effect for the repeated measure is accounted for by changes in the predicted direction for backward masking in both groups and span of apprehension within the experimental group. The MANOVA interaction is accounted for by the differential change in span of apprehension.
A 4 variables X 2 groups X 2 repeated measures MANOVA of the four laboratory measures of conceptual and executive cognitive functioning (COGLAB card sorting [Spaulding et al. 1989 ], Halstead Categories, Trails B, and Tactile Performance Test [Goldstein 1986; Braff et al. 1991] ) yielded a significant main effect for the repeated measure (F = 5.89, p < 0.001), but not for the groups-byrepeated measure interaction (F = 1.18, NS). Tests of conceptual ability are thought to be influenced by general intelligence and level of education, so WAIS Vocabulary and years of education were included as covariates, along with the NOSIE and BPRS Disorganization. This also failed to yield a significant group-by-repeated measure interaction (F = 1.55, NS).
Changes in laboratory measures of conceptual and executive cognitive functioning are also summarized in table 6. All four measures show significant main effects for the repeated measure, indicating general improvement over time. The COGLAB card sorting task shows a significant groups-by-repeated measure interaction, and a significant pre-post within-group change for the IPT group but not the control group. Trails B also showed a significant within-group change for the experimental but not the control group. This suggests that the MANOVA may be overly conservative in rejecting a group-by-repeated measure interaction for all the executive and conceptual measures.
A 4 variables X 2 groups X 2 repeated measures MANOVA of the four laboratory measures of memory (Rey Auditory and Visual Learning Tests, Denman verbal and nonverbal memory scores) yielded a significant main effect for the repeated measure (F = 7.61, p < 0.0005), but no significant group-by-repeated measure interaction (F = 0.40, NS). The covariates Disorganization, NOSIE, Education, and WAIS Vocabulary did not yield a significant group-by-repeated measure interaction (F = 0.10, NS).
Changes in the laboratory measures of memory functioning are summarized in table 6 as well. All the measures show significant main effects for the repeated measure, indicating general improvement over time. There were no significant ANOVA interaction effects, but the treatment group showed a significant change on the Rey Visual Learning task while the control group did not (see table 6 ). However, the differences between within-group F values are relatively small, and for the Denman verbal and non-verbal scores they are actually larger for the control group. There is thus no suggestion of any differential treatment effects in the memory domain.
Clinical Interview Measures. Although the various interview measures overlap, and they share the structured interview format, they nevertheless address quite different aspects of neurophysiological, cognitive, and behavioral functioning. There is no compelling rationale for any particular grouping of the measures for the purpose of multivariate group comparisons. Each scale was analyzed in a separate groups-by-repeated measure ANOVA. This resulted in 11 tests for a group-by-measure interaction, requiring an adjustment of the alpha criterion to p < 0.01 to ensure against experimentwide error.
Under these conditions, seven of the interview measures show significant main effects for the repeated measure, indicating general improvement (see table 7 ). None of the groups-by-repeated measure interaction terms reached significance at the adjusted alpha level. Inclusion of covariates did not change this; however, four measures (BPRS Disorganization, BPRS Paranoia, PANSS General Psychopathology, and the TLC) show significant withingroup changes in the experimental but not the control group. In several other cases, both within-group pre-post F's are statistically significant, but the experimental group's is substantially larger than the other (although in one of these cases, the control group shows the larger F). This pattern suggests there may be one or more treatment effects in the domain of interview-based assessment that the present study, with its multiple measures and conservative alpha level, fails to confirm.
Post-Hoc Controls for Group Differences.
A total of 32 social competence, clinical, and laboratory measures were analyzed. One of these, BPRS Anxiety/Depression, showed unexpected group differences at the pretreatment assessment. Although this is within the number of false positives expected at the p < 0.05 level, conservatism demands that possible effects of this difference on the tests of differential treatment response be explicitly ruled out. The ANOVAs were repeated for all dependent variables showing a differential treatment effect, using Anxiety/Depression pretreatment assessment as covariates. The differential treatment effect remained in all cases.
There was also a marginally significant difference and differential improvement between groups on the BPRS Disorganization score at pretreatment, introducing a theoretical possibility that differential treatment effects could be artifacts of greater instability in the experimental group at the beginning of treatment. The ANOVAs were repeated for all measures showing a significant differential treatment effect, using BPRS Disorganization at the pretreatment assessment as a covariate. In all cases the differential treatment effect remained.
Finally, all measures showing a differential treatment effect were reanalyzed, excluding subjects not meeting diagnostic criteria for schizophrenia or schizoaffective disorder. The differential treatment effect remained in all cases.
Discussion
The results support the hypothesis that therapy procedures that target impaired cognition enhance improvement in social competence during comprehensive psychiatric rehabilitation of severely disabled psychiatric patients. The AIPSS scores that showed the greatest cognitive treatment effect were the ones involved with apprehending details, incorporating them into a more complete understanding of the problem situation, and matching a solution to the situation. Recognition of problem situations and reasoning through a solution, as measured by the AIPSS Identification and Processing scores, appear not to have been affected. However, patterns of differential change across related measures, such as AIPPS scores, must be interpreted with great caution. Some of the scores may simply be psychometrically better than others as measures of global improvement in social competence. It is noteworthy in this regard that although Identification and Processing did not generate significant ANOVA group-byrepeated measure interactions, in both cases the withingroup F was substantially larger in the experimental group. The present data provide strong support for the impact of cognitive treatment on social competence, but further research is required for confident conclusions about which aspects of social competence benefit the most.
The results show no indication of any differential benefit of supportive therapy. This does not necessarily suggest, though, that supportive therapy is without benefits in the larger context of psychiatric rehabilitation. One could argue that many rehabilitation modalities include significant supportive components and the inclusion of a specific modality may simply increase the total amount of supportive therapy in a comprehensive regimen. If so, an addition of 3 hours per week in a 40-hour-per-week rehabilitation schedule would be a relatively small increment. Furthermore, any inferences from these results about the quantitative contribution of supportive therapy are limited by the control condition's priority role in protecting the double blind and controlling for "staff attention" placebo effects.
The diagnostic heterogeneity of the subject sample requires careful interpretation of the general conclusions. As expected, the predominant diagnosis was schizophrenia, but a few subjects did not meet rigorous application of diagnostic criteria for schizophrenia. There are several reasons such subjects should be included in a treatment outcome trial: (1) atypical psychoses and idiopathic symptomatology are to be expected in a chronic, severely disabled population, and patients with such diagnoses are generally served by the same treatment resources as those who meet criteria for schizophrenia; (2) despite diagnostic differences, the nonschizophrenia subgroup was similar to the schizophrenia subgroup with respect to clinical and demographic characteristics; (3) neurocognitive impairment appears to be about as ubiquitous among nonschizophrenia patients as schizophrenia patients, at least at the extreme end of the chronicity and clinical severity continuum; and, most important, (4) including or excluding the nonschizophrenia subjects did not affect the overall results of the data analyses. Further analysis may reveal that diagnosis and related factors are predictive of response to IPT, but this remains to be determined. In any case, this study has generated no evidence that cognitive treatment effects are specific to schizophrenia.
The subjects in this study may be more severely disabled than the general schizophrenia spectrum population of comparable chronicity. They were recruited from patients who were referred to the rehabilitation program because of repeated failures in other settings or because they could not be safely served in the less intensive settings that typically serve most psychiatrically disabled patients. Patients' status in a mental health system, however, is partly determined by the condition of the system. When this study was conducted, the State of Nebraska ranked near the bottom of the United States in per capita expenditures for community-based support and rehabilitation services for chronic mental illness, suggesting its mental health system is less capable of maintaining seriously disabled patients outside institutions than most other States. It is therefore likely that some patients hospitalized under those conditions would be maintained in the community in other mental health systems. This may mitigate the comparative severity of this study's sample. Nevertheless, the Global Assessment Scale (Endicott et al. 1976 ) and other clinical measures indicate that the sample is fairly severely impaired, even for a chronic schizophrenia population.
Demonstration of a treatment effect in a relatively severe sample is a conservative test, considering that the prognosis of schizophrenia and other psychiatric conditions is related to the severity of the condition (Strauss and Carpenter 1972; Harrow and Marengo 1986; Kay and Lindenmayer 1987) . The effects of cognitive rehabilitation would probably be larger instead of smaller in a less severe or less chronic but comparably stabilized group.
This study was completed before availability of clozapine or other newer antipsychotic drugs, which may qualify the results. The greater efficacy of the newer antipsychotics in resolving acute psychosis may make more patients accessible to cognitive treatment. In addition, some of the newer antipsychotics may be more efficacious in reducing some residual cognitive impairments (Meltzer et al. 1994; Green et al. 1997) , which may further enhance cognitive treatment effects. Further research on interactions between the new antipsychotics and cognitive interventions is definitely indicated.
This study allows no conclusions about whether the degree of enhancement of skill training is clinically meaningful. The study design placed a priority on detection of unique contributions of cognitive treatment to comprehensive treatment and rehabilitation. The prerequisites for conservatively testing this hypothesis necessitate an experimental design not well suited for determining quantitative clinical efficacy or practicability. In addition, the design tested a low-cost group modality instead of a more costly individualized approach. There is evidence from previous research that tailoring such interventions to individual patient characteristics significantly increases the interventions' effectiveness (Bentall et al. 1987; van der Gaag 1992) . Confirmation of unique treatment effects in this study provides justification for further development of the cognitive process targeting approach and further research on optimizing cost-effectiveness, but it does not speak directly to the ultimate degree of efficacy of the IPT cognitive subprograms or other cognitive approaches.
The data do, however, allow computation of treatment effect sizes for the purposes of comparison with meta-analytic studies of other treatments. For the AIPSS scores, the within-group effect sizes (d) 1 ranged from 0.34 to 0.46 for the control group, and 0.58 to 0.91 for the cognitive treatment group. For the two AIPSS scores showing a significant differential treatment effect, cognitive treatment nearly doubled the effect size of psychiatric rehabilitation without cognitive treatment (assuming an effect size of 0 for no rehabilitation). A complementary measure of effect size, computed from the between-group F on posttreatment group means adjusted by the pretreatment values and the covariates, 2 reflects the superiority of rehabilitation plus cognitive treatment over rehabilitation alone as a single effect size. This computation yields an effect size of 0.89 on AIPSS Articulation, 0.82 on AIPPS Content, and 0.60 on AIPSS Total.
The contribution of cognitive treatment to the enriched, social skills-oriented standard regimen in this study compares favorably with between-group effect sizes of 0.65 and 0.70 found in other studies for the superiority of clozapine over typical antipsychotics in reduction of symptoms and overall improvement, respectively (Skelton et al. 1995) . It is about as large as the effect of social skills training on social competence and on hospital discharge, and larger than the effect of social skills training on relapse rate (Benton and Schroeder 1990) . The cognitive treatment effect size in this study also compares favorably with studies on the effect of family interventions on expressed emotion and emotional overinvolvement in families having a member with schizophrenia (Man and Streiner 1994). Thus, despite the disadvantages conferred by experimental design demands, the quantitative effect size of cognitive treatment appears substantial, suggesting that even a nonindividualized group modality administered to unselected patients can make a significant impact on outcome.
Outside the domain of social competence, the results provide a clue about a possible mechanism of the cognitive treatment effect. The COGLAB span of apprehension task detected a fairly unequivocal differential change, indicating that the experimental condition produced improvement in subjects' ability to rapidly process stimulus features. Of all the measures in the cognitive battery, this task is the most similar-in stimulus features and performance demand-to tasks that are known to be sensitive to defective "top-down" modulation of preattentional processes (Silverstein et al. 1996a; Silverstein et al. 1996b ). This suggests that the treatment effect is an improved ability to evaluate the task's feature processing demands and recruit appropriate cognitive abilities accordingly, an executive-level operation. This would be consistent with the overall predominance of changes in executive levels of cognition and would explain why the other measures of attentional and preattentional processing, presumably less sensitive to defective top-down modulation, do not show a treatment effect. Whatever the cause, the result on task performance is congruent with the pattern of differential effects on the AIPSS. Thus, one mechanism of the cognitive treatment effect may be improvement of timely apprehension of critical details of social situations.
In addition to the specific effects of cognitive treatment, the results show considerable evidence for improvements attributable to the standard rehabilitation regimen, especially in the cognitive domain. Although there was no "no treatment" control in the study design, the preponderance of evidence supports the interpretation that the changes represent real improvements in cognitive functioning associated with comprehensive rehabilitation, and not artifacts of practice or placebo. A longitudinal study in the same 6-month timeframe, conducted on the same ward as this study before the comprehensive rehabilitation program was developed, showed no overall improvements in cognition (Spaulding 1993) . The 6-month interval between assessments also makes a practice or familiarity artifact highly unlikely.
Finally, the finding of nonspecific effects raises one last caveat about interpretation of the results. Group-byrepeated measure interactions are more difficult to detect when both groups show substantial longitudinal change. This may have prevented detection of all the cognitive treatment effects in this study, especially in the domains of memory and executive processing, where the nonspecific effects were especially strong.
Taken together, the specific and nonspecific improvements in cognitive functioning suggest that, while there are unique benefits associated with a cognitive process targeting approach like IPT, comprehensive psychiatric rehabilitation of the intensity provided in the CTP also reduces cognitive impairment, especially in memory, concept manipulation, and executive functioning. This conclusion may seem surprising, considering the limited cognitive effects of pharmacotherapy alone, but it is consistent with the diversity of studies showing improvements on specific laboratory tasks. It is also consistent with the expectations and the results of social learning theory and cognitive-behavioral paradigms as applied in psychiatric rehabilitation (Paul and Menditto 1992 ). It appears that there is much to be learned from analyzing the cognitive effects of conventional modalities, as well as those modalities that explicitly target cognition.
The logical avenue for further study of cognitive treatment in this population appears to be toward more individualized analyses of treatment effects. In this study, the analyses show that the treatment effects are much clearer when individual differences are taken into account. Even casual observation of an IPT group suggests that group heterogeneity is a significant factor. For any given IPT exercise, some patients have great difficulty, others show no difficulty, and others may be unable to even understand the task demands. The originators of IPT observed this early in its development (Brenner et al. 1994) and recommended that patients be grouped based on an overall assessment of cognitive functioning. However, overall severity is just one dimension of cognitive impairment in schizophrenia. In IPT, different patients have the greatest difficulty on different tasks. Optimal matching of patients to therapeutic tasks will probably involve consideration of qualitative as well as quantitative aspects of cognitive impairment. Clinical assessment models for systematically addressing the treatment-relevant cognitive and neuropsychological characteristics of patients with schizophrenia and schizophrenia spectrum disorders are beginning to appear . The potential of cognitive approaches in rehabilitation of schizophrenia probably depends on further development of such models and on their applicability to individual tailoring of treatment strategies.
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